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If. Some "thoughts and Experiments Concerning 
Vegetation By John Woodward, M, D. 

of the College of fhyficians, &> R.8. & Pro- 
feffor of Fhyfu\ in GreOianv College. 

TH E Ancients generally intituled the Earth to the 
Produ&ion of the Animals,, Vegetables, and other 
Bodies upon and about it : and for that reafba" 'twas that 
they gave it fo frequently the Epithets of Parent sod 
Mother *. They were of opinion that it furniflied forth *mra Parens. 
the Matter whereof thofe Bodies confift : and recei- r ? d^ 
ved it all back again at their Diffolution for the Compo- ^^' 
fureof others. Even thofe who aflerted four Elements, Tcrra muu 
fuppoled that the Earth was the Matter that Conflituted 
thofe Bodies : and that Water and the reft, ferv'd only 
for the Conveyance and Didribution of that Matter t in 
order to the forming and compofition of them. 'Tis true, 
Thales, a Philofopher of the firft rank in thofe early 
Ages, has been thought to have Sentiments very different 
fromthefe j but that without juft Grounds; as [think 
I have fufficiently proved in another Paper, which I am 
ready to produce. 

But tho Antiquity thus gave its Vote ioxTer re ft rial Mat- 
ter, feveral of the Modems, and feme of very great 
fXawe too, both here and abroad, have gone quite Coun- 
ter, and given theirs in behalf .of Water. The dignity 
of thePerfons that haveefpoufed it, as well as their num* 
far, renders this Dodrine very confiderable, and well 
worth our enquiring into. The great reftorer of fhilo* 
fophy in this laft* Age, my Lord Bacon, is of opinion, 
That for Nourifhment of Vegetables, the Water is almoft 
all in all : and that the Earth doth but keep the Plant up- 
right \ andfave it from over heat, and over cold f . Others f Natt H \^ 
there are who are ftili more exprefs : and afTert Water cmt. $.§411. 
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to be the only Principle or Ingredient of . all natural 
things. They fuppoie that, by t cannot tell what Pro- 
c/^fs or Nature, Water is tranfmuted into Stones, into 
Plants, and , in brief, all other Subftances whatever. 
, . Hetmont || particularly f and his Followers, are. very pofi- 
liqiieMi- five iri this: and offer .fbme Experiments to render itcre- 
Element, dible. Nay a very extraordinary Per/on of our own 
Nation* tries thofe Experiments over again : and dif- 
. ctyw. covers a g^eat Propenfiry to the fame Thoughts and 
2. Opinion they had ; declaring for this Tranfmutation of 

Water into Plants and other Bodies, tho' with great Mo- 
ri- fty and Deference, which was his ufual manner. 

The Experiments they infift upon are cheifly two $ 
the/r/? is, that Mint and feverai other Plants profper and 
thrive very greatly in Water. The other is this ; they 
take a certain quantity of Earth , and bake it in an 0- 
ven; then they weigh it, and put it into an Earthen 
Pot. Having well warer'd this Earth, they make choice 
of fome fit Plant , which, being firft carefully weighed, 
they fet in it. There they let it grow , continuing to 
Water it for fome time, rill 'cis much advanced in big- 
nefs. Then they take it up ; and tho' the Bulk and 
Weight of the Plant be much greater thanwhen/ry? fet y 
yet upon Baking the Earth, and weighing it, as at firft, 
they find it little cr not at ail diminifhed in weight ; 
and therefore conclude 'tis not the Earth but Water that 
nourilhes and is turnd into the Subflance of the 
Plant. 

I muft confefs I cannot fee how this Experiment can 
ever be made with the nicety and juftnefi that is requi- 
fire, in order to Build upon it to much as thefe Gentlemen 
da 'lis hard to weigh Earth in. that quantity, or Plants 
of the yfo? of thofe they mention , with any great ex* 
aflneft : or to &*&? the Earth with that Accuracy, as to 
reduce it twice to juft the fame Drynefs. But I may 
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fily practicable, and all the Accidents of itexa&lyas 
they fet fonh, yet nothing like what they infer can poi- 
fibiy be concluded from it ,• unlefs Water, which they 
fo -plentifully beftow upon dm Plant in this Experiment , 
be pure, homogeneous > and not charged with any terre* 
ftrial Mixture ; for if it be, the Plant after alJ may 
owe its growth and encreafe intirely to that. 

Some Waters are indeed Co very clear and tranj parent, 
that one would not eafily (ufpe& any terreft rial Matter 
were latent in them : but they may be highly faturated 
with fuch Matter , tho' the Eye be not prefentiy able 
to defcry or difcern it. 'Tis true, Earth is an opake Bo- 
dy ; but it may be fo far diflblved, reduced to fo ex- 
treme fmatl Particles, and thefe Co diffufed through the 
watery Mafs, as not (enfibly to impede vifion, or render 
the Water much the left diaphanous. Silver is an Opake, 
and indeed a very denfe Body; and yet , if perfectly dif- 
folved in Sp. of tfitrc , or Aqua Fortis , 
that is rectified and thorowly fine, it does * Provided the Silver be 
not darken the Menfiruum, or render it left P ure L and *tfolutely retin'd : 
/*/W than before * And other Inflan- £%t$^^T' 
cts there are, that oftentimes great quant i* fture in the Menftruum*, 

ties of Opake Matter are fuftaitfd in Fluids, ttf/J™ ° tha B ° dkS ' 

without confiderably ftriking the Eye t or 

being perceived by it. So that were there Water any 

where found fb pure, that the quickeft Eye could dif- 

cover in it no terrefirial intermixture ; that would be 

far fhort of a Proof, that in reality there was 

none. 

But after all, even the clearefl Water is very far from 
being pure and wholly defecate, in any part of the World, 
that 1 can lear/i. For Ours here, I have had an Oppor- 
tunity of Examining it over a good pirt of England ; 
and cannot fay I ever met with any, that, however frefh 
and newly taken out of the Springs did not exhibit, even 
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to the naked Eye, great numbers- of exceeding fmoll /*r- 
reflrial Particles diflcrninated through all parrs of it, 
thicker and crajffer Water exhibits them m ilill greater 
Plenty. 

Thefe are of two general kinds. The one a vegetable 
terreftrial Matter, confiftiog of very different* Corpnfcles ; 
fome whereof are proper for the formation and iocre* 
meet of one .fort of Plant, and fome of another : as al- 
io fonie for the nourilhoient of one part of the fame 
Plant, and fome of another. The 0//w kind of Parti- 
cles fuftain'd in £fb/<?r are of a Mineral Mature. Thefe 
hkewife are of different forts. In fbrpe Springs we 
find Common Salt, in others Vitrid, in others ^m, Mi* 
tre, Span, Ochre , &c. nay frequently fever al of thefe, 
or other Mherals , all in the yiit«i? Spring ; the #W*r 
as it drains and pafles thorow the Strata of Stone, Earth, 
and the like, ftr£/0g up md hearing along fuch loofe /J/i- 
neralCorpufcles, as it meets with in the pores and inter- 
dices of thofe Strata > and bringing them on with it 
quite to the Spring. Jl! Water whatever is much char- 
ged with the Vegetable Matter^ this being fine, light and 
eaftlj moveable. For the Mineral, the Water of Springs 
contains more of it than that of Rivers, cTpectally when 
at difiance from their Sources : and that of Rivers more 
than the Water that falls in Rain. This I have lean/d 
from (everal 7>^/r, which, I muft not give Account of 
here ,• my Drift in this place being only to evince the 
exiflence of terreftrial Matter in Water. 

Any one who defires further fat hf ait ion m this, may 
eafily obtain it, if he only put Water ioro a clear Giafs 
Viol, flopping it clofe, to keep Dud and other exteri- 
or Matter out, and letting' it (land, without ftirring it 
for fome Days. He'll then find a confiderable Quantity 
of terreftrial Matter in the Water, however pure and 
free it might appear when firft put imo she Viol Htll 
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in a very fhort time obferve,as I have frequently done,the 
Corpufcles that were at firfl,while the Water was agitated 
and kept in Motion, feparate, and hardly vifible * by lP{ZZ%Jt 
degrees, as the Water permits, by its becoming more ten* not dif- 
Jlill md at reft, ajfembling and combining together . by cernible ' 
that means forming feme what larger and more conspicu- 
ous MokcuU. Afterwards he may behold thefe joining 
m& fixing each to other, by that means forming large 
thin Mafles, appearing like Nubeculs, or Clouds in the 
Water ; which grow more thick and ppake, by the con- 
tinual appulfe and accretion of frefh Matter. If the faid 
Matter be chiefly of the Vegetable kind, 'cwill htfa* 
ftainedm the Water : and difcover at length a green co- 
lour $ becoming (till more and more of that Colour , I 
mean an higher and more faturate Green, as the Matter 
thickens and encreafes. That this matter mzXmts fo much 
to that Colour, is the lefs ftrange, fince we fee fo large a 
ihare of it, when conftituiing Vegetables, wearing the 
fame Colour in them. But if there be any considerable 
quantity of meet Mineral Matter in the Water, this, be- 
ing of a greater fpecifick gravity than the Vegetable, as 
the Particles of it unite and combine in fuch'Mww&r, till 
they forma Molecula, the impetus of whole Gravity fur* 
pafles */;#f of the Refill ance of the Water, fubfides a great 
deal of it to the bottom. Nor does it only fall down it 
felj, but P frequently entangling with the Vegetable Nu- 
becula, forces them down along with it. 

The reafon why Bodies, when dijfolved and reduced 
to extreme /*»*// /w*jf, are fuftain'dio Liquors that are 
of lefs fpecifick Gravity than thofeiWw are, hath been 
pointed at by a late ingenious Member of this Society*. *MuW.Moii~ 
He is indeed far from having adjufted all the Momenta rZcwlii 
of this arfair ; however it muft be admitted, that , in 
the dividing or fohaion of Bodies, their Surfaces do not 
decreafe in the /iiw Proportion tlm their iWi does. 

Now 
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Now the Gravity of a Body which is the Caufe of its 
Jinking or tendency downwards, is commenfurare to its 
ffa/£ .• but the Rejiflance that the Liquor makes is pro- 
portion^ , nor to the Bidk, bur to the extent of the 
fur face of the Body iwmerted in it. Whence 'tis plain, 
a Body may be fo far divided ■,■ that its Parts may be iu* 
flain'd in a Fluid % whole Specific k Gravity is left than that 
of the faid Body. Nay, 'tis matter of Fad that they 
frequently are fo : and we daily Ice Menjlrua (iipporting 
the P^ts* of Metalh) and other Bodies, that are of fix, 
ten, nay almoft twenty times the SpecGrav. of thofe 
Menfirua, And as the Parts of Bodies when divided are 
thus fupported in a /ft?/*/ : So when they occur and *»//* 
again , they mud Jink of Couife , and fall to the 
Bottom. 

Upon the whole, 'tis palpable and beyond reafonable 
Conteft, that Water contains in it a very confiderable 
Quantity of terreflrial Matter. Now the Queftion is 
to which of tbefe, the Water % or the Earthy Matter fu« 
ftain'd in it, Vegetables owe their Growth and Augment. 
For deciding of which I conceive the following Experi- 
ments may afford fome Light : And I can fafely fay 
they were made with due Care and Exattnefs. 



Anno 
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I chofe feveral Glafs Viols, that were all, $s near as 
poffible, of the fame Jhape and bignefs. After I had put 
what Water I- thought fit into every one of them, and 
taken an Account of the weight of it, I ftrain'd and ty'd 
over the Orifice of each Viol, a piece of Parchment, ha- 
ving an hole in the middle of it, large enough to ad- 
mit the Stem of the Plant I defign'd to* fee in the Viol, 
Without confining or ftraightning it (b as to -impede hs 
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Growth. My intention in this, was to prevent the en* 
clofed Water from Evaporating, or afeending any other 
way than on!} thorow the Plant tobefet therein. Then 
I made choice of feveral Sprigs of Mint, and other 
Plants, that were, as near as I could poffihly judge f 
alike frejh, founds and lively. Having taken the might 
of each, I placed it in a Viol, ordered as above : and as 
the Plant imbibed and drew off the Water , I took care 
to add more of the fame from time to time, keeping an 
Account of the weight of a!! I added. Each of the 
Glafles were, for better diftinttion, and the more eafy 
keeping a Regifier of all Circumfiances , noted with a 
different Mark or Letter^ A>B> C, &c and all fet in a 
Row in the fame Window, in fuch manner that aJl might 
partake alike of Air, Light, and Sun. Thus they con- 
tinued from July the Twentieth, to Qftoler the Fifth, 
which wasjuft Seventy Seven Days. Then I took them 
out, weigh' d the Water in each Viof , and the Plant 
likewife, adding to its Weight that of all the Leaves 
that had fallen off during the time it flood thus. And 
Laftly, I computed how much each Plant had gaind % 
and how much Water was J f pent upon if. The Parti- 
culars are as follows. 
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A. Common Spear* Mint j fet irp 
Spring-Water, The Plant weigh* 
cd,' when put in July 20. juft 
27 Grains : when taken forth, J w^ Si 
OflM.*. 42 grains So due in * ,nWs " 
thisfpace 6f 77days,it had gain- 
ed in weight xj grains. - 

The whole quantity -of Wa- \ 27 
tcr expended, during thefe 77 
days, amounted to iff 8 gr. 
Confequently the weight of che 
Water taken up was 170^ 
times as much as the Plant 
had got in weight. 



R Common S * fear-Mint : Rain 
water, The Mint weighed, 
when put in, gr f 28J ; when , 
taken out gr.4j|. having gain'd J 
in 77 days gr, 17$, > 

The difpendium of the Water I 
gr.3004. which was 171H times 1 
as much as the Plant had recel- J 
ved in weight. J 
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Plant to the Ex- 
penne of the Wt* 
ter. 
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C# CommmSpear mint: Tbamei\ 
Water. The Plant when put | 
in gr. 28. wlKn taken forth, I 
gr. f 4. So that in 77 days it f gr. 
had gfiin'd gr. 26. V 28 

The Water expended amoun- 
ted to gr.2493* which was 9^ 
times as much as the additional 
weight af cheMiut. 
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when firft 
fee in Wa- 
ter 



taken sgsin the Plant 
oat of the during tfc< 



Wat£t 



77 day* 



49 



*r. 



10 



$7 



Vended upon 
the Plant 
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D. Common Sclanum^orNigW > 
JfsaJe: S f ring Wat tr. The Plane 
weigh'd, when put in, gr. 49 : ii!eWejgbt|thewt.of |Th«wt, fivwtof 

, ° * r It* " of the Plant ths Pl.when gamM by HheWat.ex* 

when u ken out 106. having j 
gaift'd in 77 days 57 gr. 

The Watexpended during the 
laid time was 3708 gr.which was 1 
65^4 times as much as the aug- 
ment of the Plant. 

This fpeeimen had federal Buds 
uponic^whenfirft fee in theWat. 
Thefe in feme days,Jhecame fair 
Flowers? which were at length 
fucceed,ed by Berries. 



E. LatbyrisfatCateputiaGerhr* 
Spring Water. It weigh'djWhen | 
putin^r.98. when taken forth, 
gr.ioii. The additional weight 
for this whole 77 days being 
but gr, ;l. 

The quantity of WatSpent up- 
on it during that time, gr.2501. 
which is 7 r^l times as much as 
the Plant was augmented, j 
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Several other Plants were try'd, that did not thrive 
in Water, or fiicceed any better than the Cata- 
putia foregoing : But 'tis befides my purpofe 
to give a particular Account of them here. 

F, G. 72fc/<? 7W ?/Vr were fi!i'd » :hc former (F) 
with /fow» # the other with «%• /*g Water, at the fame 
time as thofe. above-motioned were : and flood as Ion 
as they did. But they had neither of them any Plant 
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my Defign in thefe being only to inform my felf, whe- 
ther any Water exhaled out of the Glaffes, otherwife 
than throw the Bodies of the Plants. The Orifices of 
thefe Two Glafles were covered with Parchment; each 
piece of it being perforated with an hale of the fame 
bigneft with thofe of the Viols above. In this Ifufpenced-a 
ha of Stick about the thicfcmfs of the Stem of am of the 
aforefaid Plants, but not reaching do wi? to the Surface of 
the included Water. I put them in thus,that the Water in 
thefe might not have more fcope to evaporate than that 
in the other Viols. Thus they -flood the whole 77 days 
in the fame Window with the reft ; when, upon Exami- 
nation, I found none of the Water m thefe wafted or gone 
off. Tho' F obferved, both in thefe, and the reft, eipe- 
cially after hot Weather } fmall drops of Water, not un- 
like Dew, adhering to the infides of the Glajfes^ that part 
of them I mean that was above the Surface of the enclo-* 
fed Water. 

The Water in thefe two Glafles that had no plants in 
them, at the end of the Experiment* exhibited a larger 
quantity of terreftrial Matter than that in any of thofe 
that had the Plants in them did. The Sediment at tha 
bottom of the Viols was greater : and the Nubecula dif- 
fused through the Body of the Water thicker. And of 
that which was in the others, feme of it proceeded 
from certain fmall Leaves tint had fallen from that part 
of the Stems of the Plmts tint was within the Wa- 
ter, wherein they rotted and diplved. The terreftrial 
Matter in the rain Water was finer than that in the 
fpring Water. 
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TheWeightjTheWt.of 



of the Piant 
when firlt 
fet inWatcr 



thePl.when 
taken again 
cut of the 
Water 



The Wt. 
gainM by 
the Plant 
aunng the 
S<5 days 



[TheWt.of 
theWat, ex- 
pended upon 
the Plant 



Anno 1692. 

The Glafles made ufe of in this, were of the fame 
fort with thofe io the former Experiment ; and covered 
over with Parchment in like manner. The Plants here 
were all Spear mint : the mod kindly, frefli, fprightly 
Shoots I could choofe. The Water y and die Plants, 
were weigtid as above : and the Viols fet, io a Liue, in 
a South-Window ; where they flood from fune%&> to Ju* 
ly 18. which was juft 56 days. 

H.Hyde-Parke Conduit-Water^ 

alone* The M»f weighed, 
when put in, 127 gr : when ta- 
ken out, 25^ gr. The whole ; 
quantity of Water expended 
upon this Plant amounted to 
14190 gn 

This was all along a very kind- 
ly Plant : and had run up to a- 
bove two foot in height. It 
had flhot but one conliderable 
collateral branch : but had (em 
forth many and long Rootes> 
from which fprung very nume- 
rous tho' fmall, and fliort leffer 
Fibres. Thefe leller Roots came 
out of the larger on two oppo- 
fite fides, for the moft part ; (b 
that each Rcot,with its Fibritt*, 
appeared not unlike a fin all Fea- 
ther. To thefe FibriUa adher'd 
pretty much terrefirial Matter. 
In the Water which was at laft 
thick and turbid, wasagr^w 
fubftance refembling a fine thin 
Conferva. 

j 
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The „ , 

in j a o gr: when taken 011^249. 
W^fcr e>:p ruled, 13*40 giy ^ n 
7J«p Ii.^# vsras ;*s kixdly as > ^ * 

the hr*m-r : but ';.!<; fitot no co!* 
later u Branches. Its Rw>ri, the 
^tfftr, and the green Subfianct^ 1 
ail much as in the former... 3 

K. HjJe^Park Cendmt«Water\ 
In which was diifoived an 
Ouncs-- and half of Common 
Gar Am Eartb.TheMnt weigh'd, ' 
when put in, 76 gr : When 
taken out 244 gr. Water ex- 
pended a gr* 1073 r» 

This FW> tho> it had the 
Misfortune to he annoyed with J gr. 
many finall InfeBs that happen- > 76 
ed to fix upon it, yet had Jhot j 
very confiderable collar. Bran I 
tbes : and at leaft as many 
Emts as either that in H. or I ; 
whichhada much greater quan- 
tity of tmejtrid Matter adhe 
ring to the extremities of them. 
The fame green Sub fiance here, 

that was in the two preceding* 



The We, of 
the Wit. ex- 
pended epoa 
the PJant. 



Tft® Proportion 
of tU Emmie 
oftheWawtodtt 
Expente of tfct 
Water. 
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168 1071 1 As 1 -to 63IJJ. 
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L. Hyde-Park Water , mthT 
the fame quantity of Garden 
Mould as in the former. The 
Mint weigh'd, when put in, 



92 gr: when taken 

■**1 



out 376 gr. 



TheWdfcbt: 
of the Plant 
when frft 
fee in Wa- 
ter. 



92 



I he Water expended , 14950 

Hhis Vlant was far mors flow 
rifhiftg than any of the Prece- 
dent : had feveral very confi- 
dcrable collateral Branches: and 
very numerous Boots, to which 
terreftrial Matter adhered very 
copioufly. 

ThcEartb in both thefeGlaffes 
was very (enfibly and confide- 
rably wajied^m&kfs than when 
firft put in.The famelbrt of green 
Subflance here as in thole above. J 



M. Hyde -Park Water, defHl~\ 
led off wich a gentle Still. The 
Mint weighed, when put in, 
ii4gr: when taken out, 1 5* j. 
The Water expended, 8803.gr. 

This Plant was pretty kindly : 
had 2 fmall coWzt .Branches, and 
feveral Rootes, tho' net fo many gr. 
as that in H or I, but as much ^114 
terreftrial Matter adhering to* 
them as thofe had. The Wa- 
ter was pretty thick j having 
very numerous fmall terreftrial 
Particles fwimming in it, and 
feme Sediment at the bottom of 
the Glafs. This Glafs had none 
of the green Matter above-men 
tioriedj. in it* 



TheWcof I'TheWt. 
the PJ.yvhcn pain'd by 
tak'n again ihePJ.du- 
out of the ring ihe 



\ Water, 



76 



gr , 

IJ5 



ring 
$<s day*. 



ThcWt.of 

theWat ex- 
pended upon 
the Plant. 



The rropcftioB of 
the Encreafecf the 
Plant to the Ex- 
pence of the Wa- 
ter. 



284 149 jo As i toy* i** 



1 S» 



gr, gr 

43 8805 As 1 to 2 14I*. 



tcr* 



<*t of t m 
Water, 
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81 



gr. 

*7f 



94 



( io6 ) 

N. The rf/fc/w 4 ihe tPatir] 
which remainM in the S/**af- ^ff»SS5& 

ter that in M. was ckftiikcS off l\Z%t 
It was very tufbkl^ and as high- 
coloured (redd:fi)J as ordinary 
j?ei?f% The M»r weighfywhen 
put in* 8 1 gr ; when taken out, 
i7f gr* Water expended , 
4144 gr. • This PUnt was ?ery 
lively : and had lent out fix 
collateral Branches > and ieveral 

O. Hyde Park Conduit Water, in which was diflbl- 
ved a Drachm of N///^. The iW/*tf fet in this fudden 
]y begin to wither and dfcedy ; and dyed in a few Days. 
A% Lkewiiedid two more Sprigs, that were kt in it, fuc- 
ctifiveiy. In another Glafs I diflblved an Ounce of good 
Garden Mould, and a Drachm of Mitre : and In .a third 
half an Ounce of WoodJjhes, and a Drachm of Nitre ; 
but the Plants in /A*/* fuccecded no better than in the 
former. In other Glajfes I diffolved feveral other forts of 
Earths, Clays, Maries , and variety of Manures, &c. 
Ifet i¥/^ indifiilJ'd Mint - Wat er ; and other Experi- 
ments I made, of feveral kinds, in order to get light and 
information what haftened or retarded, promoted or im- 
peded Vegetation ; but thefe do not belong to the Head 
I am now upon, 

P Hyde Parke Conduit Water. In this I fixed a Glafs* 
Tuhe about ten Inches long, the Bore about one fixth of 
no Inch in Diameter, filfd with very fine and white 
Sand, which I kept from falling down out of the Tube 
into t\\tViol % by tying a thin piece of Silk over that end 
of tl&Tube that was downwards. Upon immerfion of 
the lower end of it into the Water, this by little and 
little afemded quite to the upper Orifice of the Tube. 

And 
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And yet, in all the fifty fix days which it flood thus, a 
very inconfiderable quantity of Water had gone off y viz. 
(carcely Twenty Grains ; tho' the Sand continued moiH 
up to the top till the very lad. The Water had impart- 
ed a green Tincture to the Sand % quite to the very top 
of the Tube, And, in the Viol, it had precipitated a 
greenifh Sediment, mixt with black. To the bottom and 
fides of the Tube , as far as 'twas immcrs'd in the Wa- 
ter, adher'd pre ty much of the green Subftance descri- 
bed above. Other like Tubes I filfd with Cotton, Lint % 
Pith of Elder*, and feveral other porous Vegetable Sub* 
fiances $ fetting fome of them in clear Water : Others 
in Water tinged with Saffron. Cochinele, &c. And feve- 
ral other Trials were made , in order to give a frlecha* 
meal Reprefentation of the Motion m& Deflributionof the 
Juices in Plants*, and of fbme other Phenomena obferva- 
ble in Vegetation, which I (hall not give the particulars 
of here , as being not of Ufe to my prefent De* 
Jgn. 

Q* R, S, &c. Several Plants fet in Viols, ordered in 
like manner as thofe above , in Oftober, and the follow- 
ing colder Months. The(e throve not near fo much : 
nor did the Water afcend in nigh the quantity -, it did in the 
hotter SeafonSy in which the Before recited Trials were 
made* 

Some Reflections upon the foregoing Experiments. 

i. In Plants of the fame kind, the lefs they are in 
Bulk , the fmaUer the Quantity of the Fluid Mafs in which 
they are fet is drawn off; the Difpendium of it, where 
the Mafs is of equal thhknefs , being pretty nearly pro* 
portioned to the Bulk of the Plant. Thus that in the 
Glafs Mark'd A, which weigh'd only %y gr, drew off 

but 



but 25^8 grabs of the Fluid: And that in B, 'which 
weighed only 28^ took up but 3004 gr. whereas that 
in H, which weighed 127 grains, (pent 141 90 gr. of 
the Liquid Mafs. 

The Water kerns to afcend up the Feffels of Plants 
in much the fame manner as up.a Filtre : and 'tis no great 
wonder that a larger Filtre fhould draw off ww* f^ter 
than a lefler :. or that a Plant that has more and /*rg*r 
Vejfels fhusld take up a greater fhare of the /&/</, in 
which 'tis fet, than one that has fewer and fmaller ones 
caa Nor do I Note this as a thing very confiderablc 
in it felf , but chiefly in regard to what I am about to 
offer beneath : And that it may be (ken that, in my other 
Collations of 'Things \ I made </*£ Allowance for this Dif 
ference. 

z. The much- great eft part of the Fluid Mafs that is thus 
drawn off and convey d into the Plants, does not fettle or 
abide there : but pajfes through the Pores of them % and ex- 
hales up into the Atmojphere. That the Water in thefe 
Experiments, afcended only through the Vejfels of the 
Plants is certain. The Glaffes F and G, that had no 
Plants in them, tho* difpofed of in like manner as the 
reft, reroam'd, at the End of the Experiment, as at firft : 
3 rid none of the Water was gone off. And that the grea* 
tell part of it flies off from the Plant into the Atmofphere, 
is as certain. The lead proportion of the Water expend- 
ed was to the Augment of the Plants as 46 or 50 to 1. 
And in feme the weight of the Water drawn off was 
1 00, 100, nay, in one above 700 times as much as the 
Plant had received of Addition. 

This fo continual an Emijfi w and Detachment of Wa~ 
fer, in fc great Plenty from the Parts of Plants, affords 
us a mmikil reafbn why Countries that abound with 
Trees and the larger Vegetables especially , fliould be 

very 
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very obnoxious to Damps, great Humidity io the Air, 
and more frequent Rains, than others that are more open 
and free. The great Moifture in the Air, was a mighty 
inconvenience and annoyance to thofe who firft fettled io 
America ; which at that time w§s much over-grown 
with f^W* and Groves. But as //;<?/£ were iW;^ and «r/e* 
flroyed, to make way for Habitation and Culture 
of the iw/i? , the ^/r mended and cleared up apace : 
changing into a Temper much more dry mdferene than 
before. 

Nor does this Humidity ,go off pure and alone ; hot 
ufually bears forth with it many parts of the fame Na« 
tare- with thofe whereof the Plants through which it paf- 
les, confifts. The Crajfer indeed are not Co eafily born 
up into the Atmofphere-i but are ufually depofited on the 
Surface of the Flowers, Leaves find other Parts of thePlants, 
Hence come our Manna's, our Homes find other Gummous 
Exudations of Vegetables. But the jfiw and lifter 
Parts are with greater cafe (mt up into the Atmofphere. 
' Thence they are conveyed to our Organs of Smell, by 
the Air we draw in Refpiration : and are pleafant or flf* 
fenfive, Beneficent or injurious to us, according to the 
Nature of the P/^fjr from whence they arife. And 
fmce fitfjfc owe their /?//& to the Water that afcends out 
of the Earth through the Bodies of Plants, we cannot be 
^ far to feek for the Caufe #hy *foy are more numerous in 
the i4ir, and we find a greater quantity of Oi/iwj exha- 
ling from Vegetables, in warm, humid feafons, than in any 
others whatever. 

3, A great part of the t err eft rial Matter that is mixt 
with the Water , afcends up into the Plant as well as the 
Water. There was much more terreftrial Matter at 
the end of the Experiment, in the Water of the Gkfles 
F and G, that had no Plants in them , than in thofe 
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that had Plants. The Garden-Mould diflolved in the 
Glades K andL was confiderably diminished, and carried 
off. Nay the terrefirial and Vegetable Matter was born 
up in the Tubes filled with&W, Cotton &c, in that quan- 
tity as to be evident even to fenfe. And the /W/*x 
in the Cavities of the other Tubes chat had their lower 
£nds immers'd in Water wherein Saffron, Cochinele, &c» 
had beeninfufed, ^ tit tinged with fellow, Purple ,&g 

If I may be permitted to look abroad a while, to- 
wards our Share j and Parts within the Verge of the Sea, 
thcfe will prefc nt us with a large fcene oi Plants that, 
along with the Vegetable take up into them meer mi» 
neral Matter alfo in rrreat abundance. Such are our Sf#- 
Purfiains, the feverai forts of ^/ga j, of Sampires, and 
other Afar/** Plants. Tk^ contain common Sea -Salt, 
which is all one with the. /%!?/, in fuch P/e^y , as not 
only to be plainly diftinguiftvJ on the Palate, but may 
be drawn forth of them in confideraMe quantity. Nay, 
there want not thofe who affirm there are Plants found 
that will yield Nitre, and other mineral Salts; of which 
indeed I am not fofar fatisfied* that 1 ean depen^ on the 
Thing, and therefore give this only as an Hint for En- 
quiry. 

To go on with the Vegetable Matter , how apt and 
how much difpofed this, being fo very fine and light, is 
tp attend Water in all its Motions*, and follow it into each 
of its Receffis, is manifeft, not only from the In/lances 
above alledg'd, but many others. Percolate it with all 
the Cafe imaginable : Filter it with never Co many Filtra- 
tions, yet fome terreftrial Matter will remain. Tis true 
the Fluid will be thinner every time than other, and more 
difingaged of the faid Matter : but never wholly free and 
clear. I havefiltred Water thorow feverai whpifojS^jurf 
*km Sheets of thick Paper : and, after that, through 
very clofe fine Cloth twelve times doubled. Nay, I have 

done 
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done this over and over j and yet a confiderable quan* 
tity of this Matter difcover'd it (elf in the Water site r 
ail. Now if it thus pafs Interftices that are (o very 
fmall and fine along with the Water, 'tis the left ftrange it 
Ihould attend it In its pafiage through the Duffs and Vef 
Jels of Plants. Tis true, filtering and dijfiilingof 
Water intercepts and makes it quit fome of the Earthy 
Matter it was before impregnated withal ; but then that 
which continues with the Water after this, is fine and 
light i and ftich confequently as is in a peculiar manner 
fit for the Growth and Nourishment of Vegetables. And 
this is the Cafe of Rain Water. The quantity of terre- 
final Matter it bears up into the Atmojphere is not great. 
But that which it does bear up, is mainly of that light 
kind of Vegetable Matter ; and that too perfectly dijfol* 
ved f and reduced to fingle Corpufcles, all fit to enter 
the Tubules and Veflels of Plants. On which Account 
'tis that this Water is fb very fertile and prolifique. 

The reafon why in this Propofition I fay only a great 
part of the terreftrial Matter thatis mix'd with the Wa- 
fer, afcends up with it into the Plant , is , becaufe 
all of it cannot. The mineral Matter is a great deal of 
it not only grofs and ponderous Jjut fcabrous and inflexible: 
and To not difpofed to enter the Pares of the Roots. 
And a great many of the fimple Vegetable Particles by 
degrees unite % and form fome of them fmallCWx or Mo* 
lecuU ; fuchas thofe mentioned in H,K v andL,ftickingto 
the extremities of the Roots of thofe Plants. Others of 
them int angle in a loofer manner : and form the NubecuU, 
and green Bodies fo commonly obferved in Stagnant Wa- 
ter. >Thefe } when thus conjoynd, ate too big to enter the 
Pores, or afcend up the Vejfels of Plants, which fingly 
they might have done. They who are converfant in 
Agriculture will eafily fubicribe to this. They are well 
aware that, be their Earth never fo rich, (bgood, and 
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loft for the Production of Corn or other Vegetables^ 
little will come of it, unlefs the jP<?m of it be fepara* 
ted and /^. 'Tis on this Account they beftow the 
Pains they do In Culture of it : in Diggings Plowing^ 
Harrowing^ and Breaking of the Clodded Lumps of Earth. 
Tis the fame way that $ea>Salt, Nitre, and other Salts 
promote Vegetation. I am forry I cannot fublcribe to 
the Opinion of thofe Learned Gentlemen who imagine 
Nitre to be effential to Plant si and that nothing in ih® 
Vegetable Kingdom is tranfaded without it. By all the 
Tryals I hive been able to make.the thing is quite other- 
wtfe : and when contiguous to the Plant it rather deflroys 
than nourishes it. But this, Nitre and other Salts cer- 
tainly do : they loofen the JS^r/i?, and feparate the <:*»•• 
aeted Parts of it ,• by that means fitting and difpofiog 
them to be affumed by the Water, and carried up into 
the Seed or Plant, for its Formation and Augment. There's 
no Man but rnuft obferve how apt all forts of Salts are 
to be wrought upon by Moiflure : how eafiJy they/i» 
f*4fc- and /'## with itj and when -theft are drawn off, 
and have defer ted the Lumps wherewith they were in- 
corporated , thofe muft moulder immediately, and fall 
afimder of Courfe. The hardeft Stone we meet with, 
if it happen, as- frequently it does, to have any fort of 
Sate intermixt with the Sand of which it confiffo, upon 
being expos'd to an humid Air \ in a ihort time diflblves- 
and crumbles all to pieces : and much more will clodded 
Earth or Clay$ which is nofof near fo tompall and Jd« 
lid a Conftitution as Stone is. The fame may iikewife is 
X/W ferviceable in /Ai Affair. The Husbandmen (ay 
of it, that it does not fatten \> but only Mettowes the 
Ground, By which they mean , that it does not con- 
tain any thing in it felf that is of the fame Nature with 
the Vegetable Mould , or afford any Matter fit for the 
irmathn of £>/£*& ; but meerly ftft&is and relaxes the 
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Earth ; by that means rendering it more capable of eti* 
tering the Seeds and Vegetables &t in ir, in order to their 
Nourifhment, than ctherwife it would have been. The 
Properties^ Lime are well known : and how apt 'tis 
to be put into ferment and commotion by Water. Nor can 
fuch Commotion ever happen when Lime is tnix'd with 
Earth, however hard and clodded thu may be, without 
opening and loofening of it. 

4, 7fo P/tf/tf & #w* or lefs nourifh'd and augmented in 
proportion as the Water in whichlt ftands contains a grea- 
ter or [mailer quantity of proper terreflrial Matter in it. 
The Truth ot this Propofmon is fo eminently difcer ru- 
ble through the whole Procefs of thefe Tryals, that I 
tbinfc no doubt can be made of it. The Mint in the Glafs 
G. was of much the fame Bulk and Weight with thofe 
in A. andB. But the Water, in which "that was, being 
River Water, which was apparently ftored more copi- 
oufly with terreflrial Matter than the Spring or Rain 
Water , wherein they ftood, were ; it had thriven to a!« 
moll double the Bulk -that either of them had ; and with 
a lefs Expence of Water too. So likewife the Mint in L* 
in whofe Water was diflblved a fmall quantity of good 
Garden Mould, tho' it had the difadvant3ge i tp be lejs'-fcenfer. prop 
when firft fet than either of the Mintsiu H. or I. whofe *• M* 
Water was the very fame with this in L. but had none of 
that Earth mix'd with it ; yet, in a iliort time the Plant 
not only overtook , but much cut-ftriffd thofe, and at 
the end of the Experiment was very confiderably bigger 
md heavier than either of them. In -like manne/clie 
Mint in NL tho 5 /<?/} at the beginning 'than that in M. 
being fet in that ^ic£, 'turbid, feculent- Water, that re- 
mained behind, after fi^, wherein M was placed, was 
Stilfd oft\hz& in fine more than doubled its original '> weigh?- 
and la/i <? 'and received above twice :tbM additional £&>■ 
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creafe that that in M. .which flood in the thinner deftill'd 
Water \ had done. And, which is not lefs confiderable, 
had not drawn off half the Quantity of Water that that 
had. 

Why, in the biginning of this Article,* I limit the 
Proportion of the Augment of viz Plant to the Quantity 
of proper terreftrial Matter in the Water ', is, becauft #//, 
even the Vegetable Matter ■, to fay nothing of the <#/i- 
^^/ 5 is not proper for the Nouriilimeot of ewry FiW. 
There may be, and doubtlefs are, fome Parts in diffe- 
rent Species of Plants, that may be much alike, and (b 
ow their fupply to the fame common M&ter : but 'tis 
plain all cannot. And there are ether Pans fo differing, 
that 'tis no ways credible they Ihould be form'd all 
out of the fame fort of Corpufcles. So far from it, 
that there wa-u m>t good Indications, as we ftiall fee by 
and by, that every Kind of Vegetable requires a peculiar 
and jpecifick Matter tor its Formation and Nourifhment '« 
Yea , **d& Par? of the fame Vegetable does fo ; and 
there are very many and different Ingredients go to the 
Compofition of the fame individual Plant. If therefore 
the Soil, wherein any Vegetable or Seedxs planted, con- 
tains all or tnofl of /£<?/£ Ingredients , and thofe in due 
quantity \ 'twill gr^u? and /^ri^ there : otherwife 'twill 
w/. If there be not as many forts of Corpufcles as are 
requisite for the Confiitution of the #7d/# u\6 more ejfen* 
rial Parts of the /Yaw/, 'twill w/ profper at alL If there 
be */;<?/£, and not in fufficient Plenty^ 'twill Harve , and 
never arrive to its natural Stature. Or if there be any 
the lefs necejfary^nd effential Corpufcles wanting, there 
will be fome Failure in the Plant : 'twill be defe&ive in 
Tafte, in Smell, in Colour, or fome other u ay. But tho* 
a 7nz# of Land may happen not to contain Matter pro* 
per for the Constitution of fome one peculiar kind of 
Plant : yet it may for feveral others, and thofe much dif- 
fering 
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fering amongft themfelves. The vegetative Particles 
atecommixt and blended in the Earth, with all the di« 
verfetyznd variety, as well as ail the uncertainty concei* 
vable. I have given feme Intimations of this elfe- 
wheref, and (hall not repeat them here: but hope ioLf^/slg, 
due time to put them into a much better light than tbat&z&q, 
they there ftaod ia 

It is not poffible to imagine how one, uniform, homo- 
geneous Matter, having its Principles or Original parts 
all of the fame Subfiance , Conftitution, Magnitude, Fi- 
gure, and Gravity, fhouJd ever cooftitme Bodies fo egre« 
gioufly unlike, in all thofe refpeBs as Vegetables of diffe- 
rent kinds are .* nay even as the different Parts of the 
fame Vegetable: That one ihould carry a Refinous, a no* 
ther a Milky, a third zTeBow, a fourth a Red Juice % in 
its fWflj •• one afford a Fragrant, another an offenjive 
fmell : one be /pf^ to the 2%?^ another £i/^r, 4c/</, 
af<?r£, auftere % (kc. that one fhould be nourishing, ano- 
thtrpoyfonous, one purging, another afiringent : in brief, 
that there ihould be that vaft difference in them in their 
feveral Constitutions, Makes, Properties, and Effects, and 
yet <a# arife from the very fame fort of Matter, would 
be very Brange. And, to Note that by the by, this 
Argument makes equally ftrong againft thofe who fup* 
pofe meer Water the Matter out of which all Bodies are 

formd. 

The Cataputia in theGlafs E. received but very little 
Encreafe, only three grains and an half all the while it 
flood, tho' z$ot grains of Water were fpent upon it. 
I will not (ay the reafon was becaufe that Water did not 
contain in it Matter fit and proper for the Nourishment 
of that peculiar and remarkable Plant. No, it may be 
the Water was not a proper Medium for it to grow in * 
and we know there are very many Plants that will not 
thrive in it, Too much of that Liquor, in feme Plants, 
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may probably hurry the terreflrial Matter thorow their 
Veffels too fafi: for rhern to arrefi and lay hold of it. Be 
that as It will, 'tis mod certain there are peculiar Soils 
that (bit particular FUnts. In England, Cherries areob- 
ferved rofucceed beft in Kent : Apples in Herefordfbirei 
Saffron in Camlridgefhire : Woad.va two or three of out 
Midland Counties : and Teazles in Somerfetjhire. This is 
an Obfervatim that hath held in tf// Farf j, and indeed in 
all y#<?5 of the World. The mod ancient Writers of 
^ ^ ^ ro ; Husbandry * took Notice of it : and are not wanting 

to' eWetz" * n l h Qtr ^ es f° r niaking choice of Sails ftuted to the 
quos Rci rh~ nature of each kind of Vegetable they thought valuable 
jhteScr/ptMs. or m rth propagating. 

But, which is a further F/w/ of what I am here en- 
deavouring to' advance, that .§W that is 00c* proper and 
fit for the Production of feme one fort of Vegetable does 
not ever continue to be fo. No, in Trail of time it 
loofes that Property : but fooner in fame Lands, and la- 
ter in others. This is what all who are converfant in 
thefe things know very well. If Wheat, for Example, 
be fown upon a. Trad: of Land that is proper for that 
Grain, the firjl Crop will fucceed very well : and per- 
haps thsjecond, and the third y as long as the Ground \$ 
in Heart, as the Farmers (peak, But in a few Tears 
Will producer more, if fowed with that Corn. Some 
o/fer Grain indeed it may, as Burly. And' after this has 
been fown fo often that the Land cm bring forth 00 #w<? 
of the fame ; it may afterwards yield good 0^/i : and 
perhaps Peafe after them. <4/ Iength\wi\\ become Barren; 
the Vegetative Matter , that at fir ft it abounded withal, 
being educed forth of it by thofe fuccejfive Crops , and 
oioft of it born off. Each fort of Grain takes forth 
that peculiar Matter that is proper (or its own Nourifh- 
went. Firft the Wheat draws off thofe Particles that 
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undijlurhed the while, And when the Earth has yielded 
up all them, thofe that are proper for Barly, a different 
Grain, remain ft iU behind, 'till the fucceilive Crops of that 
Corn ktch them forth too. And iVtheO^/i, and ?<?#/<?, 
in their turn \ 'till in fine all is carried off, and the 
Earth in great Meafure drain d of *^tf jW cf Mat- 
ter. 

After all which , that very TraU of iWmay be 
brought to produce another Series of the y#w<? Vegeta- 
bles : but never 'till Ms fupplied with a new Fund of 
Matter, of like /*>•/ with f £*/ it at firfl: contain d. This 
/#//>/y is made feveral ways. By the Grounds lying fal* 
low for fbme'tirne, 'till the Rain has pcur'd do\s/najreJb 
/lock upon it. Or by the Tillers Care in Manuring of 
ir. And for further Evidence that this fupply is in reali- 
ty of like fort, we need only reflect a while upon thofe 
Manures that are found by conftant Experience beft to 
promote Vegetation , and the fruitfulnefs of the Earth 
Thefe are chitfiy either Parts of Vegetables, or of Ani- 
mals ; which indeed either derive thtir own Nouri/hment 
immediately from Vegetable Bodies, or from other Ani* 
mals that do fo. In particular ', the Z?/W ? Vrine, and 
Excrements of Animals : Shavings oi Horns and of 
//tffl/i : /^^/r 5 W 7 ^/;, Feathers .: cakind Shells : Lees of 
Wine, and x>f £<?£/* : ^4/^ of all forts of Vegetable Bo- 
dies : Leaves, Straw,, Roots, and Stubble, turn'd into 
the £rfr/£ by Plowing or othsrwife , to rutf and dijfohe 
tuere j f A*?/i? I fay are our bell Manures, and, being 
Vegetable Sub/lances, when refunded &?r£ <zg4i» 'into the 
Earth, ferve for xht formation of other like Bodies, 

Not wholly to Confine our Thoughts to the Fields, 
let us look a while into our Gardens ; ' where we {hall 
meet with ft i!l further Confirmations of the fame thing. 
The 7/wj, Shrubs, and //<?a^j Cultivated in /%£, after 
they have continued in one Station till they have derived 
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thence the greater Part of the Matter fit for their Aug- 
ment y willdecay and degenerate, unlefs either fre/h Earth, 
or {ome fit Manure % be applied unto them. 'Tis true, 
they may maintain themfelves there for fbme time by 
fending forth Boots further and further to a great extent 
all round, to fetch in more remote Trovifion ; but at I aft 
all will fail : and they muft either have a frefk fupply 
brought to them, or they themfelves be removed and 
tranj planted to fbme Place better fumifhed with Matter 
for their Subfiflence. And accordingly Gardimrs obferve 
that Plants lint have flood a great while in % Place, have 
longer Roots than ufual ; part of which they cut of when 
they tranf plant them to a frefh Soil, as now not of any 
further ufe to them. All thefe Inflames, to pafs over a 
great many others that might bealledged, point forth a 
particular terrejlrial Matter, and not Water, for the 
Subject to which Plants owe their increafe. Were it Wa- 
ter only, there would be no need of Manures : or of 
tranfplantingthem from place to place. The Rain falls 
in all Places alike : in this Field and in that indifferent* 
ly : in one fide of an Orchard or Garden as well zs ano- 
ther. Nor could there be any reafon why a Trail of 
Band Ihould yield Wheat one Tear and not the next j 
fince the /?<*/';/ fhowers down <?//£<? in each. But I am 
fenfUel have carried on this Article totoo great a length: 
which yet on Co ample 'and exten/ive a Subject 'twas not 
cafy to avoid. 

5. Vegetables are not form d of Water : but of acer* 
tain peculiar Terreftrial Matter. It hath been fliewn, 
that there h a con fider able Quantity of this Matter con-- 
fairni both in /?#/#<> Spring, md River Water : that the 
much great eft ^ir* of the fluid Mafs that afcends up in- 
£0 /7**tt does a?<tf /<?///* or abide therejbut pafles through 
the Pores of them and «r/M?i up into the Atmofphere • 

that 
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that z great part of the terreflrial Matterjxuxt with the 
Water, paffes up into the Plant along with it : and that 
the Plant is more or lefs augmented in proportion as the 
Water contains a greater or fmaller Quantity of that 
Matter. From all which we may very reafbnably in- 
fer f that Earth, and not Water, u the Matter that con* 
ftitutes Vegetables. The Plant in E drew up into it 
25*01 grains of the Fluid Mafs : and yet had received 
but gr. 3 and a half of Encreafe from all that. The 
Mint in L. tho' it had at firfi the difad vantage to be 
much lefs than that in I, yet being ftt in Water where- 
with Earth was plentifully mix'd , and that in I only in 
Water without any fuch additional Earih % it had vaftly 
outgrown the other, weighing at lafl 145 gr. more than 
that did, and fo having gain'd above twice as much as 
that had. In like manner that in K, tho* 'twas a great 
deal lefs when put in than that in f, and alfo was im- 
pair d and offended hy hfefts, yet being Planted in Wa* 
ter wherein Earth was dijfolved, whereas the Water in 
which I flood had none, k not only over-took but consi- 
derably furpaffd the other ; weighing at lafl 29 gr. 
more than that in f ? and yet had not expended fo much 
Water as that by above x4oo gr. The Plant in N, tho' 
at firfl a great ccal lefs than that in M, yet being fet in 
the foul crafs Water that was left in the Stiff, after that 
in winch M, was let was drawn off, in Conolufion had 
gaind in weight above douUe what that in the finer and 
thinner Water had. The Proportion of the Augment of 
that Plant thnthrove moH was, to the Fluid Mafs fpent 
upon it, but as 1 to 46. In others 'twas but as 1 to 60, 
100, £,00 : nay in the Cataputia 'twas but as 1 to 714, 
The Mint in B took up 39 gr.of Water a day ? one clay 
with another ; which was much more than the whole 
weight of the -plant originally : and yet with all this it 
gaind not one fourth of a grain a day in weight. Nay 

I i z that 
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that in H took up 2,53 gr. a day of the Fluid, which 
was near twice as much as its original Weight , it weigh- 
ing, when firft fet in the Water but 127 gr. And after 
all , the daily encreafe of the Plant was no more than 



gr. 2 1<s r 



6. Spring and Bain water contain pretty near an equal 
Charge of Vegetable Matter : River water more than ei* 
ther of them. The plants in the Gla/Ies A. B. and C. 
were at fit ft of much the fame fize and weight. At the 
End of the Experiment the Mint in A had gained 15" gr. 
out of 2558 gr. of Spring water : that in Bgr. 17 and 
an half, out of 3004 gr. of Rainwater: but that in C 
had got 2 6 gr. oat of only 249]. gr. of River water, 
I do not found this PropofitionyG/*/jfupon thefe Tryals ; 
having made fomemore\ which I do not relate here, that 
agree well enough with thefe. So that the Proportions 
here delivered will hold for the main : but a Hritl and 
jujl Comparifon is hardly to be expected. So far from it, 
that I make no doubt but the Water that falls in rain, 
at fome times , contains a greater /hare of terreftrial 
Matter than /#*/ which falls at others. A more powerful 
and intenfe Heat mud needs hurry up a /</rg£7- quantity 
of that Matter along with the humid Vapors that form 
ra/V, than one #w<? /?*£& and w»//5 ever poflibly can. 
The Water of one Spring may flow forthwith an higher 
Charge of this Matter, th^n that of another v this de- 
pending partly upon the quickhefi of the Ebullition of 
the Water \ and partly upon the Quantity of that <#&/* 
**/• latent in the £taite through which the Fluid pafJes, 
and the greater or lefs laxity of thofe Strata. For the 
fame Reafon the Water oi one River may abound with it 
more than that of another. Nay the fame River, when 
?##c^ agitated and in commotion^ muft bear up #w* of if, 
than when it 0*0 wi with /*/* rapidity and violence. 
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That there is a great quantity of this Matter in Rivers : 
and that it contributes vaftiy to the ordinary fertility of 
the Earth, we have an illuftrious Inftance in the Nile, 
the Ganges , and 0/for /Jiwrj that yearly overflow the 
neighbouring Plains. Their ifotfjfo ihew the /<*/>*/? and 
largejl Crops of any in the whole World. They are e* 
vtn loaded with the multitude of their Productions : and 
thoft who have not (een them will hardly be induced to 
believe the mighty Returns ihok Trails n\&k% in com* 
parifonof */#m that have not the Benefit of like Inun- 
dations. 

7. Water ferves only for a Vehicle to the terreflrial Mat* 
ter which forms Vegetalles : d#« dtai »<tf if /<?^ make 
any addition unto them. Whete the proper terreflrial 
Matter \s wanting^ the Plant is not augmented tho never 
fo much Water alcend into it. The Cataputia in E too& 
up more Wafer than the Mint in C, and yet h^A grown 
but very /////*, having received only three grains and 
an half of additional weight 1 whereas the other had re- 
ceived no lefs than twenty fix grains; The Mint in I 
was planted in the fame fort of Water as that in K was > 
only the latter had Earth diflblved in the Water ^ and 
yet that drew off 13140 gr. of the Water, gaining it 
felf no more than I39gr. in weight : whereas the other 
took up but 1073:1. gr. of Water, and was augmented 
168 gr. in weight. Ccnfequemly that fpent 1409 gr. 
more of the Water than this in K did, and yet was not 
fomuch encreafed in Weight as this by %$ gr. The Mint 
in M flood in the very fame kind of Water as that in 
N did. Bur, the Water in M having much lefs ter reft ri- 
al Matter in it than that in N had, the Plant bore up 
8803 gr. of it, gaining it felf only 41 gr. the while • 
whereas that in N drew off no more *&0*4344gf. and 
yet was augmented 94 gr„ So that it fpent 445:9" gr„ 



d Water more thin that did .* and yet was not it felf 

(b much eocreafed in weight as that was by 53 gr. This 
is both a very fair and a very conclusive Inli ance : en 
which Account 'tis that I make oftner ufe of it. Indeed 
they arc*#fo .• and to add any thing further on this Head 
will not be needful. 

9 Tis evident therefore Water is not the Matter that 
compofes Vegetable Bodies. 'Tis only the Agent that 
conveys that Matter to them : that introduces md dijlri- 
lutes it to their fcveral Panf* for their Ncurijhment* 
That -Matter is fluggifh and inaBive: and Mould lye eter- 
nally eonfin'd to its iW.r of Earth « without . ever *</• 
vanchg up mo Plants^ did not Water or feme like In- 
(trument , fetch it forth and carry it unto fch-em/ That 
therefore there is that plentiful frovifion :m(\ vaft ^#0* 
^^ of it fupplied to ><^ ; Ftfrft of the /?tf/*/Z? \s a mark 
of a natural Providence -iuperin tending over rlie (//*£? we 
inhabit: and ordaining a due difpedkion of ilm Fluid, 
without the Miniftry of which the Noble fucceffion of 
Bodies we behold, Animals, Vegetables % and Minerals 
fconf.m. would be all at a Hand f. Bat to keep to Plants; 

pfd7 E &t J \ tls man *feft W 7 ^^ as vieilon this, as upon the other 
uti&p, I2 8 # , Hypothecs, is abfolutely neceflary in the Affa ; r of Vege* 
&*• tat ion ; and it will not fucceed without if. Which indeed 

gave occdion to the Opinion that Water it felf nourish- 
ed, and was changed into Vegetable Bodies. They faw, 
tho' /&?/£ were planted in a &>// never fo rich, fo £*/>/>y, 
fo advantageous , nothing came of it unlcfs there was 
Water too in eonfiderable quantity. And it muft be al- 
lowed Vegetables will not come on or pro/per where that 
is wanting : But yet what thofe Gentlemen inferred thence 
was not, we fee, well grounded. 

This Fluid is capacitated for the Office here affign'd 
it feveral ways. By the Figure of its Parts ; which, as 
appears from ,many Experiments, is exa&ly and mathe- 
matically 
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matically Spherical; their fur faces being perfectly fo« 
Hie \ and without any the leaft inequalities. 'Tis evi- 
dent, Corpufcles of fuch a Figure are eaftly fufceptihl'e 
of Motion^ yea far above #»y others whatever ; and eon- 
fequently the tiiofl: capable of moving and conveying other 
Matter fhat is not fo aftive and voluble. Then the //*- 
tervalls of Bodies of that Figure are, with rePpeft to their 
Bulk, of all ocheis the large/l: and (b die moil fitted 
to receive and entertain foreign Matter in them. Be- 
fides, as far as the Tryals hitherto made inform us, the 
Condituent Corpufcles of Water are each fmgly confi- 
der'd abfolutely felid: and do not yield to the greateft 
external Force. This Pecures their Figure agaioft any Al- 
teration : and the Infervalls of the Corpufcles muft be al* 
ways alike. By the latter 'twill be ever difpofed to re» 
ceive Matter into it : and by the former, when once re* 
ceived y to hear it oh along with it. Water is further ca- 
pacitated to be a Vehicle to this Matter , by the tenuity 
and fnenefs of the Corpufcles of which it confiHs. We 
hardly know any Fluid iti all Nature^ except /»£, whofe 
confiituent Parts are fo exceeding y»&/7 and y»w/7 as 
thofe of W^?/<fr are. They'll pafsP<?m and Inter/Ikes 
that neither ^/> nor any other /%/*/ will. This enables 
them to enter the /f*<j/? lubes and /^/^/j of Plants, md 
to introduce the terrefirial Matter^ conveying it to all 
Farts of them j whilft each, by means of Organs 'tis 
endowed, with for the purpofe, intercepts and ajfumes in- 
to it felf fuch Particles 'as are Puirabie to its own Nature, 
letting the reft pafs on through the common Dufts. Nay 
we have almoft every where Mechanical Inflames of 
much the Jame Tenor. *Tis obvious to every one how 
eafily and fuddenly Humidity \ or the Corpufcles of Wa* 
ter fuftained in the Air, pervade and infinuatethtmklvts 
into Cord$]i\Q\NZVsx tightly twilled : into Leather J? arch* 
mm, Vegetable Bodies^ Wood % and the like. This it is 

th« 
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that fits thctn for Ihzrcmeten : and to meafure and de~ 
termine the different quantities of Moifture in the ^/>, 
io different P/^w and Seafons. How freely Water j^ 
j£i-and carries with it terreftrial Matter, through Fil* 
*w, Colatures, Deftjllations, &c. harh been intimated 
already. 

8 W^ter a 00/ capable of performing this Office to Plants, 
unlefs affifted by a due Quantity of Heat : and this muft 
concur r or Vegetation will not fucceed. The Plants that 
were kt m the Glatfes Qj$. S. &c. in Otloler and the 
following colder Months, had not near the quantity of 
Water lent up into them, or (b great an additional En- 
creaie by much astho/e that were let in June, July, and 
the hotter. 'Tis plain Water Ins no power of moving it 
felf ; or fifing to the vaft height it does in the more tall 
and /u/ty Plants. So far from this, that it does not ap- 
pear from any Difcovery yet made, that even its own 
Fluidity confifts in the inteftine Motion of its Parts ; 
whatever fome otherwife very Learned and Knowing 
Perfons may have thought. There's no need of any 
thing more , for folving all the Phenomena of Fluidity \ 
than fuch a Figure and Difpojttion of the Parts, as #Fa 
fir has* Corpufcles of that waitf, and that are all ai/*- 
hi ely Spherical ^ muft ftand fo very //r£& arid w^ up- 
on each other, as to be fufceptible of every imprefton : 
and, tho' not perpetually in Motion yet muft be ever 
ready and liable to be put into it, by any the flight eft 
Force irnagimbfe. It is true, the Parts of Fire or Heat 
are not capable of moving themfelves any more than 
thofe of Water : but they are more fubtif, iight, and 
$flive,thm thofe are, and lb more eafily put info Motion. 
In fine, 'tis evident and matter of Fad that Heat does 
operate upon and m©ve the Water, in order to its cany- 
gig on the J*^*i of Vegetation : but /W Ms agitated /* 
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felf 9 and where the iXfr/j** firfl: %/#*, this is no fit f lace 
to enquire. 

That the Concourfe of Heat In this Work is really #*- 
c^ry, appears, not only from the Experiments befpre 
us, but from a// ISfatar* : From our /%/<& and ForeBs* 
our Gardens and our Orchyards. We fee in Autumn , as 
the £##* /Wr grows gradually fc/S. and /<?/r , fo its ?/• 
/*#* on F/tf#tt is remitted^ and their Vegetation Jlackem 
by little and little. Its Failure is firft difceroible in 
Trees- Thefe are raifed tiigheft above the Earth : and 
require a more intenfe Heat to elevate the fftfArr, char- 
ged with their Nourishment, to the 7i>/>jr and Extremities 
of them. So that for want of frefh fupport and Nutri- 
ment they fhed their Leaves, unlets fecured by a very 
firm and ^Wvs^ Constitution indeed, as our evergreens 
are. Next the Shrubs part with theirs : and then the 
Herbs and lower Tribes ; the Heat being at length 
not fufficient to fupply even tbefe , tho' fo near the 
£#•*& the FmdoU their Nourijhment. As the fifcif re- 
turns the fucceeding Spring f they all recruit again : and 
are furnifh'd mthfrefi fupplies and verdure. But firft 
thole which are loweft mdneareft the Earth, Herbs, and 
they that require a leffer degree of Heat to raife the 
Water with its Earthj Charge into them. Then the 
Shrubs and higher Vegetables in their turns : and laftly 
the Trees. As the Heat encreafes, it grows too power* 
ful, and hurries the Matter with too great rapidity tho- 
row the finer and more tender Plants. Theje therefore 
go off, and decay : and others that are more hardy and 
vigorous, and require a greater /hare of £fc^, fucceed 
in (heir Order. By which Mechanifm provident Nature 
furnifhes us with a very various and differing Entertain- 
ment i and what is lefl Juited to each Seafon, ali the 
Tear round. 

Kk As 
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As the Heat of the Jeveral Seafbns affords us a different 

Face of things ; fo the feveral diftant Climates (hew 

different Scenes of Nature, and Productions of rhe 

*m*j£rlh Emh ** T ^ e ^^ Countries yield ordinarily the 

Pag* 257. & /tf/^/? aod /<?//<$ 7>wj : and thofe too in much greater 

fcq, variety than the c^Mr ever do. Even thofe /*W$ 

which are common to both, atcain to a much griiftr 
/?«/£ in the Southern than in the Northern Climes. Nay 
there are forne likgiom (o bleak and cM/, that they raife 
no Vegetables ~t all to any confiderable Jize. This we 
learn from Greenland^ from Ifland, and other Places of 
like cold Site and Condition. In thefe no 7Vw ever ap- 
pears : and the very Shrubs they afford are few, little, 
and low. 

Again, in the warmer Climates , and fuch as do fur- 
nifti forth Trees and the larger Vegetables, if there hap- 
pen a remiffion or diminution of the ufual heat, their 
Productions will be impeded and diminijhed in Proportion* 
Our /<*/£ eW</ir Summers have given us Proof enough of 
this. For tho* the jfifai* we have had was fufficient to 
raife the Vegetative Matter into the /<mw Plants, into 
our Corns, our Wheat, Barley, Peafe and the like : and 
we have had plenty of Strawberries, Rasberries, Cur- 
rans, Goosberries, and the Fruits of fuch other Vegeta- 
bles as are /<?H>and near the Earth : Yea and a moderate 
ftore of Cherries, Mulberries, Plums, Filberts, and 
feme others that grow at a fomewhat greater Height ; 

* The Vmmf Apple and Pear-Trees 1* ™ r Apples, OIK Pears Walnuts 
have fucceeded better. And indeed in and the Productions Ot the taller f 

Trees of the fame Kind, thofe that keep f ree$ ha ve been fewer , and thofe 

r/u/e/r to the E^/j always produce the r > . . .. ~ y « . . , r 

wo/? and M Fruit. For which. Reafon not 10 */tfrf/y, iO taorowly ripen d 

'tis that the Gardiners chec^mdreftrain anc J brought to lhat Ferfeftion they 
the Growth of their better Fruit- Trees: . ° L i _ „ L • 

and preyent their r^% ¥ to too great were in the former m >re benign 
z Height. and warmSeafons. Nay even the 

lower Fruits and Grains hav ? e had 

fbme 
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feme fhare in the Common Calamity : and fallen (hort 
both in Number and Goodnefs of what the hotter and 
kinder Seafons were wont to (hew us. As to our Grapes, 
Abricots, Peaches, Ne&arins, ,and Figs, being tran* 
fplantcd hither cut of hotter Climes , -tis the leis won- 
der we have of late had (b general a Failure of 
them. 

Nor is it the Sun, or the ordinary emiffion of the Sub- 
terranean heat only, that promotes Vegetation : but any 
other indifferently, according to its Power and Degree. 
Thtf we are taught by our Stoves, Hot Beds, and the 
like. All Heat is of like kind : and where ever is 
the fame Caufe , there wiii be conftandy the fame Ef- 
fett. There's a Procedure in every Part of Nature, that 
is perft&ly regular and geometrical, if we can but find 
it out : and the further our Searches, carry us, the more 
(hall we have Occafion to admire this , and the better 
'twill cempenfate our Indujiry* 
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